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(54) TFT-EL DISPLAY PANEL USING ORGANIC ELECTROLUMINESCENCE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flat panel 
made of thin film transistor e!ectroluminescence(TFT- 
EL) picture elements. 

SOLUTION: Two TFTs and a memory capacitor are 
utilized, so as to keep EL picture elements on a panel 
operable nearly at a 100% duty factor. A TFT-EL device 
eliminates the need of patterning an EL cathode, thereby 
establishing a high resolution. At the same time, a 
process for delineating the contours of the EL picture 
elements is remarkably simplified. Also, a TFT-EL panel 
consumes electric power less than the TFT-LCD panel 
manufactured by use of the conventional technology, 
particularly when the utilization factor of a screen is less 
than 1 . 
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[MB] «!th9^^W hpyp^^t^ 
(T FT-EL) iBtll^b**¥ffi^^S:»«i-S. 

2 O0T F T&tflEtta y^yt-fl^ 

^;H^)E Lliftf^ l o o%ifiv^3.— t 1 ^ — «Jfc"CB!i 

icmmtTZo t f T-EL/^fa«i:^^ y — ^ 
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m &%m£ tnt&& £ v & a ^ u * hn >v \ y * ¥ 

a) BES«<©_bffi±JcEB**t,' *mt££ 

b) SE£«(p±MJiKfiae£;h^ y— ^ms^kw 

d ) mmr-<Dmm b ? >"&x?<o k w 

e ) mm~Rxfm~(omm b ? ^i?* ? ta=* >f> 

-^^tt5«^ft5li^^->3 yJi£ ; 

f) mmmm<D±m±fcw.mmmzti. k^>"<~> 

[»**2] • tttt«tttt«[*©iif*S:^-^-Wi- 

[«f5R«3] loooffiioo 0jiJS:#b, ttHX 
^O^n^Xli^ 0 . 2 mm x 0 . 2 mm*C$? 9 , #5l 2 0 

Tan gm^XZTS V #H»M=tt«0 8/3 5 5 7 8 
6 r A n Electroluminescent D 
evice Having an Organic E 
lectroluminescent L a y e r J 2& 

^Ta n g^a^r^ y ummmmo s/3 559 

4 0 T A Method of Fabricatin 
g a TFT — EL P i x e 1 J ItffiJ? t fcRJWJC 

[0 0 0 2] 



(2) #f^?8-2 3 4 6 8 3 

2 

YUyi/lsJfmmt ^xmWkb (TFT) £ 

[0 0 0 3] 

h'**/i'S^» ( f p d ) mm<D 

(LCD) J*r|i«-e60ai^.»60il^^ LTtUmU/to -t 
Htt * fcftbco F P DK«j5* JtIR S ix 5 fttBSflifcRfi L 

7t 0 LCD^/KO0»JttWTSr^tP : ( 1 ) !7 — 
-rv"3 yfOOl 4" , 1 6-^7-LCD/^ ( I B 
MiM, 1 9 8 9¥) ( K. Ichikavva, S. 
Suzuki, H . Ma t i no, T. Aok i, T. 
Higuchi, Y. OanolCiSSID Dig 
est, 226 (1989) £r#Jjg) , (2)6" V >\s 
^/7 — LCD-TV (7^ ] Jy7x, 1 9 8 7^) 
20 (M. J . Powell, J . A. Chapman, 
A. G. Knapp, I . D. French, J. R . 
Hughes, A. D. Pearson, M. A 1 1 i 
nson, M. J. Edwards, R. A. For 
d , M. C. He mm ings, O. F. Hi 1 1, 

D. H. Nicholls, N. K. Wrigh t ^Ed 
Jz<5Proceed ing, Interna t i ona 
1 D.isp'l ay' Conference, 63, 1 
9 8 7 &#M) , (3) 4" 7/^7-LCD-TV 

(*f/HQ4 2 4A0l) (model LQ424 
30 A 0 1 fflCO Sharp Corporation Te 
chnical Literature ^r^M) * 

(4) 1 * JfW%**>7 — TFT— LCD {^i^^JV^-U 
$ b y (D. E. Castle berry, G. 

E . Poss inCiSSID Digest, 232 
(1 9 8 8) fr#JKi) o ^ : ^T/m^^'&tf±TcO# 

%3titttt«T-e^ tcff a $ h s j: 5 - r ^ 5 1 m-r 

[0 0 0 4] C^fe(^LCD^*7Urt(^*ilcOi|#8feflfiB 

ir ki^s/ ->y^*a-e»R h 7 y (tft) to 

^ f^T*$>9, ^M«7KU7^>^ (S. Moro 
z urn i (Cj;^Ad v a n c e s in E 1 e c t r 
onics and Electron Physic 
s , P . W. H a w k e s iffiJS, Vol. 77, A c a 
demic Press 1990 (DMm&M 

m^'&o L c DS«o*Sb«:*:««T f t (^fcr-t/w 
ayTFT) ^!HiSw*i*ft5ll#*c J; S w i 
*S*»»"C*>S. TFT^ y^-V-^Wttia^^L 
C D S^SSI i: © « £ A; iffflffl W * =^r — 

50 [0 0 0 5] TFT-LCD^^/UCO^E^^iil^^VN 
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'*y9 s 7<< hAS&K&r kT'tbZo wixfSTFT-LC 
D <d mi® fcs m^*y—' ;vx*'b£^ti tb X th 

( S . M o r o. z u in i Cct^Ad v a n c e s in 
Electronics and Electron 
Physics, P . W. H a w k e s MM, Vol. 
77, AcademicPress 1 990 
■!») o h(t#©TFT-LC D/^vHC#t 

S 9 60 t>60T*£> «9 , jxv 1 y — flstt&ifc 

[0 0 0 6] s^ypyj h<Oi&Ktttt*fc:7^;y h'<* 

h^. =. 5, h fcttlfrr 3 tcif SJxft *U*fc b ft 
S*Wtfl3/4j&»e> l>f ^"efr5 0 htt* 

l/^ |>D^>^ty^ (TFT- EL) **»-C*)So 
TFT-E L*^ST*fi^n^n<^iil*tt*S:»C*r-r5 
ipTK^^fl, *Mb©^^^7-Y httifitK^ftV^ 
TFT-ELMfiF i s c h e r \C£ 19 7 1 *£tc 
t!^i£*lfc (A. G. Fi scherCJ:6lEEE 
Trans. Electron Devices, 80 
2 (971) £#f|S) o Fischer CO ^60 #}^L 
£ix/cZ n SHE Lf&fck LtfflV^tlTV^, 
[0 0 0 7] 1 9 7 5 ^[Cfilcljj Lfc/n l^-f 7°(7)T F 
T-EL/^/U (6" ) HZ n S^rE L3£|ft£ Lt, C 
d S e ^TFTWk LtfflPSB r o d y^JcJ; 9 
btitzkm^^tltl (T. P. Brody, F. C. L 
uo, A. P. Szepesi, D. H . Davies 
^(u<t5 IEEE Trans. ElectronDe 
vices, 2 2, 739 (1975) £r#.R3) 0 Z n 

S - E L&Etf/i' b&±.<DfomnnE.&&&b1r&<DX 
s^v^c d s e t FT^ii^^J: 5 ^it^lBZ 

f t o>mmm^mo k^o fc 0 « z n s 

<5 < T F T-EL fi T FT-LCDi fcSMNddcSj 
a»ofc. tft-e Lft»Srttifti-«r^ y^HWKfi 

KT©S t> :f 3 8 0 7 0 3 77^, 1138851 

9 6 $3 9 1 3 0 9 0^ 14 0 0 6 3 8 37^ ^ 
4 0 4 2 8 5 4^ I4 5 2 3 1 8 9f, 154 6 0 2 1 
9 2 4f- 0 

[ 0 0 0 8] jff¥=ff«E L*t«.tt7*^>r ^-ftsttr* 
7c Q r ft fb CO ffiSrte^ft S it: £ T F T -ELr^^^ 

(omTT^m^m^mMtit tt^t$ (c. w. Ta 

ng, S. A. VanSlykeCiSAppl, Ph 
ys. Lett. , 5 1, 9 1 3 (1987) RXfC. 
W. Tang, S. A. VanSlyke, C. H. C 
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h e n(Cj:6 J. Appl. Phys. , 65, 36 1 
0 (1 9 8 9) o t«EL»fttt20©IB/j: 

/MXcbi^So EL dSWflMttt-CfcS T F T-EL 7* 

5, 073, 4 4 6^, % 5 , 047, 6 8 7^ |g 

5, 059, 8 6 1^:^5, 294, 8 7 0^, 

5, 151, 6 2 9^, ^5, 276, 3 8 0^, 

70 5, 0 6 1, 5 6 9^, $4, 7 2 0, 4 3 2f, 

4, 539, 5 0 7^, $5, 150, 0 0 6^, g| 

4, 950, 9 5 0f ( g$ 4 , 356, 4 2 9f 0 

[0009] TFT^»ur*ixS:aiaWfci-5«-«E 

1 ) emEE^®j 0 Affl»^tt*«E Lir/wafttu* u 

^®[ffl60m/3E^^1-^o »20f LCDMm&ftZtcMZ 

stizmmnm 5 h -c*>s, r toe«Etti«« 
be t f t \z*tr z> miktm^ £ ft z> t f t - e l s< 
20 */Hc«-i>r#*ictt*»-e«,* c M^^zc^ELir 

/HiDCX«ACicJ:DIi$ix^o LTIEfJ 

2) t«EL-fe;w^i*S»*li!7yhSfc!). 
^ >-<Dift$-CfeSo 2 0 f Ltf?ffi££tfs 5 

E L*y^*JE!Bi-6«Sftft«ttft 1 mA/c m 2 T*fc 
-5, 1 0 0%f3.-f>f©ieS:fiSt5i: 4 0 0 cm 

2 >vi^<— ^ /uzmwi-t z> tc tb k nj) i-±m 
50 3 ) ffiiasr^ggjgo" W« e l ^ 

KiSS^pSo riLttffiffl O3 0 0/1C) ^Pir^^ 

k#i- s iiMfv^ ^ ft^xmm &*j ^ -e *> s« 

T F T i: tejifij i£ L^^o 
[0 0 10] W«E L/^^^«-r5*t>l»^ft»!Kltt 

Z 0 Wf«E L^T-co^^-- Kcoj: 9 ft^jR^Sifi— « 

i) ^^ycojX^Po *t^e Lcoic^Ji^t) , &*,T3& S 

4x(±Ktt (intrinsic)7<^y IW 
60 E L 60^ V^j60fCtClt^H^ Wfll] 

50 60^:^ SfcttffLT r «>l»IB]<Oli|iatt«rici--&«>* s HJB 
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5 

X*3bZo Waif* 1/6 h"e»f^i-6 

n&Zti?Zi*±tiimi±i 7 M s-e*)5, «itf2 0F 
l co n*IH] S frfcliKfc *# £ fc & lc ttJiJWjh i$im I 1 <o 
»nMWttt=HffK< fttt^tfftbi", -ttat>% 2000 
o f i xih <o % mfilfc i a/ c m 2 taffiftStHBA 
15-20 ztfyu hO)«BE-et»E L-fe^S:»fp-t-5 r. t 

^ftM^ft^T^ 

2) IS— tto E LISHF-MJ; ^^^^SlIfitTi:^ 

So 

[0011] 2 0 0 J ux 2 0 0 MOlit°^f^tl, 
0, 5<B»fls/HJSS*#Jt<D,l 0 0 0ff<b 1 0 0 0£lj£ 

h (fl/d) ©ttttw-f ^i^^A«BSMk* (i to) 

<Hl 0 0 0 0t^T^5 0 8 0 0 m A (2A/c 

SrtJcRftbixSr £ ft Lie i TO^^tci&ofc^tf) J: 

5 ft* * fc«te*T tt^^^rt -cwfs-c? # ft i/^^i-ft 

/^CMLT^^H^, hfiBt*S#5l0. 0 2 8t 

3) w&'*9—yvt* mife-4>i?y&Mmtm<DU 

<5 0 »«tt:4 e V J; f3/hSv^ttflTH*S:«-r5&«-ef^ 
b;h4afc£ftf>1\ L< tt«XttT/uS =*A0>J: 9 
ftffi^JRtifr&Stl^^^^A-efca (T a n g 
9I-J:S7^ y *H«W*4 8 8 5 4 3 2*«:#HH) 0 

BrtcjzoT — v{fc£n#ftv\ e Lir/u 

fir-*-. 

[oo i2] «i^ffl*Bifisatc«"r6»«©«ffi^ttfls 
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6: £ft< 5£<jfiffl£ix* IBS^fctUt, 
Sift f © ^* v * * < £ 3i >y ^ v ^ 

[0013] 

L«Cffi LTffl^&JxSffiBlr?' h y y^^4«^T FT 
[0014] 

E L^°y R£^ft<5 0 E L/<jy KttS-©TFT© K 

FKoy- h mm ^m^.mc m^t £ n , ztmm^^^ 

f>fCt^^M$n, *frfcJ:!>»fi«»fc«v\ 
V^«fliE 5 r t Sr^TflB^rSo *«W©T F T - 

[0 0 15] *»W©T FT-t«€ Lf/^^fiHT 

(TFT l) ttS«©_hiffi±lcEKSJx 
60 TFTittv-^tBi KWylg^-hlli 

W^^bftS. TFT 1 £>y— ^t*li*«W^y- 

[0016] m~<Dm% V y ^ (T F T 2 ) ttlfc 

feS«^_b®±^BflH$n, TFT 2f4*3ty-^Sffi 

30 t k £ hffi«# <^ b mm t ^ b ft 

5 0 T FT 2c7^y— HWEfe:*— <0»MBI h7^^w 

wft 1 ^LtiiMf^y-^^^M^n, {* 

[0017] RitfJI^T F T 2 CD K U-f >mm^M^i^ 

40 xtb& 0 Bt^^-^a y)Btt / >ft< 1 1)T F T 1 © 
[0018] W|xL/^ hp/u'^-fe^Bfiry- K 

^7-^ LV^HJfiS^JT'fi^^^T FT-E Lt'/M ^ttiffi 

m (hp*, 6 0 omcvxv) &&te&xfiT=-—y 
50 ^^$nrtemRt/y7X^^^b^^^iT)v^s^ 
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[0019] mm h y^'s^v mi-* u < \±ekT<D&» 

s * ic»< ^ — >-fls £ 5 too ^0 B B ->ya 
[0020] #^p H B i/y = v&t/rsMfcvy ^y^b^ 

2c5£t£> ?53H*, ffli©TFT±t©^Pt^»*© 

v^y^wj^ t f t raffias j/£ t k y 7 h <db 

[0 0 2 1 ] 

e l mmt WKi/r^ 

«*Sr^HM--5«*-e«>So ELiT«TFT (T 
l) Sr^L"C31IR**L, EL*^Jc*M-SBjB«*tt« 

-JjTFT (T2) iCtDftJftlStLSo Klfta^^tt 
^Sr^TIIB^So W< LTlH]^fiEL 
IILT1 0 0%fciEV^a — x^f 1M ^/K«t6: 
[0 0 2 2] 1&%$\<r>^\s9 hP/l/^^ty^fV^^. 

[0 0 2 3] H2(C7F$n5T FT-ELf>^^T1i 
. BiiDBii h 7 ^ T*&>3 0 T F T 2 fi E L Iff ^ £ K£"JCO 

1 1 a:ji|-e*)-6 0 e L**©BiiiT f t 2 <z> k w > 

[0 0 2 4] HI 2 CO T F T - E L OffitoRfcfcEl 3^b9^ 

irrFfij in 3 m 3 s&» b 8 izTfk z n a mm m nm-2 
vmmzth. xKy vy 3 >>mn7* vvwyvj^x. 



(5) ^f^ips- 2 3 4 6 8 3 

s 

9 7V 7^KC/^-W^^ (H}4£#HS) o 

m^blXZ>b%\C& T F T -EL ©RS^fM* Jfy7<D 

ttK (out-diffusion) £ln]jEH-£ fc tf>fC 
fiX»Hz*iaflrc»*S*L6. »f< lt^7^»» 
Lt^t^tWil 0 0 0° CJEIT, »*L<fi6 

;o [0025] sc^iftay— hw»4 2#2Ky v-y 

|ft*tt*f±#£ U < teX^ X-r lffl3*C V D ( P E C V D) 
Xteffi/ECVD (LPCVD) ©ct^^If (CV 
D) 9Jft8f*n*n«Mb^y ^ vt*&5 0 $7-*b< 

[0 0 2 6 ] ScO^Pg-e^y 3>-4 4oif f*y— h 

20 v-y =>r-r 7^ K±tc^^ h y yfy?* tsi tfc 
^•/u^rxv-y 3^*»feflgj^sttfc2Ky v-y ^ v-e*> 
h-ewwtsttSo ^y ->y ^^y- hsffifi* 

fc^^Vi/— coffigpmfiBi: (HI 9 ^# 

ttnfi (double) H»3fiSrfflv>Tv^j:i\ m 
< UT»36f±J:!9*«i-e3te< , «fc "^iKffi-e^v^ 

30 h^^r±#* u< ^?*t> (ws 

i2 ) co J: 5 *4feSffi3Rlb«i"C*>S e 
[0 0 2 7] »CO^PgT*tt»* b< tt—ifcffci/y 3 >"C 

smml5 4 , 5 e \±%-<Dm%m?\x®mzft m 5 & 
xommznz me. 7&mn) 0 tft2©v-^ 

^0 mm mmmt 72htft2(dkw v^^c t u , 

±>^mn^M^xmmt ^xwtnh^o 
[0028] l < « - y 3 

ffl^ns u * h ci yu ^ * ± ^ 7. m <o t&m % 

50 J-fi 1 5 0/J^2 0 0 n mCO/ip: ^ OltfiKliVV^M E L 
-5- 



(6) 



icte^o. 5 i ^ * d ^p:r'fc6o f < tt/°v 
y 3 >/i (d^/j^ pjMiJi \zm b r figfcft znm 

IMlClttl 0»b3 O/g^^T^-^S: 
Wftb*x<5 0 

[0 0 2 9 ] mm^l"? hP^U>ty^i8 2fi^v- 
^-Vs >-/l_h;&t>*E LPl^_h^±tta$^^ 0 #38 IE 

-5 (Scozzafava£)EPA 349, 265 
(1 9 9 0) ;TangW!IMfl : $4 I 3 5 6, 

4 2 9t;VanSlyk e^T^ y #^1^14, 5 

■ 39, 5 0 7^;VanSlyk e^(£>T^ y X^WW? 

4, 7 2 0, 4 3.2;Tang*fl>7>y*Wff»4, 
7 6 9, 2 9 2^;Tang^r^^e|4 1 8 
85, 2 11t;Perry»©7^y*»fFS4 1 9 
50, 950;Littma n^(DT ^ V ##1^5, 

0 5 9, 8 6 1# ; Va nS 1 y k'eWT;* y#4«MS 20 

5, 047,,687-^;Scozzafava ^(OT ^ 
V^m^5 t 073, 4 4 6f ;VanSlyke? 
<DT* V J)4fcW?M5, 059, 862^-;VanSly 
kefC07^y^^S5, 061, 617^;Van 

5 1 y k e<DT* V J&WffFiB 5 , 151, 6 2 9f ;T 
ang^7^^fFS5, 2 9 4, 8 6 9f;Ta 
ng¥©7^y^»5, 2 9 4, 8 7 0f) 
4«WlELf>W^^^t)lH5 0 EL 

Wffi t fa b ft 60 *-;i«Afttffl«ifftt*-OJB»X 

* ft ax t*#» w m tc^ae * tt -5 ieintt ft * - ^ 
^»jh ^ ^-bi-^ ;^ai/j> b ft 60 mm^n^r^ 

AftOq^ttflfW:*— fl •»Xtt**^tt»7&* b^rfc Six 
RMBXtf, «^ffiA»^^-^ffiA2fctf»tt»0|R| 

k^r s n 5 igixft ft it-#ii 4: jgttrr ^ m^^A/i 

b ft 60 A- £ KT-^Sfe'^ ^ \±m^ 
aA&^»jffi^^-/^A&^Wj*Offi^t-BtSi- 
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$WF8- 2 3 4 6 8 3 



[0 0 3 0] »*LV^JS«-Ctt*-yUttA»A^6>ft* 
[0 0 3 1 ] 




[0 0 3 2] r r-C : QfiN^fiC-R 

[0 0 3 3] LV^Hj««-ett*— /w»»JBtt3J#IK 
iH7 ^ >r-e^6c fW£7 a ><nu% \,\^-f# 

[0 0 3 4] 



Mb 2] 

R '\ 



N 



Are 



N 



/ 



AR 



[0 0 3 5] rrt'Ar efiTy ntil 
#>b 4 cOlifc-T?^ 5 , Ar, R7 , Rs , Rg Ittft^f 

x i n o i d) fb£*&*tr 0 W'f Kfls£** 

[0 0 3 6] 
[ft 3] 
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(7) 



¥m^B- 2 3 4 6 8 3 




A I O — A 1 




[0 0 3 7] :;t-R2 -r 7 ttH*Jft^^riBttS:« 

[0 0 3 8] 
[flS4] 




A 1 ■ — 




20 



* [0039] r:tR2 -R? f^Jiier^jl^tvfcit)^ 

X*&> V s L 1 - L 5ttft*W^l 2 JSC fit J: 9^3teV^«* 
KfXttJ^*^#«:*U, LI, L2fi^{^, XfiL 

[0 0 4 0] 
[ffc5] 




J 3 



[0041] :;-CR2 -Re tt**Xtt«l<OK*8lA 
5SW^T F T — E Lt^M *ttZ n S(£>«fc 5 &iNfc#&:*S 

******* 
[0 0 4 2] Sc^^a-fe^gkKf-CttE LRg«g8 4 



14 8 8 5 2 1 l ^-^#RS) 0 (£v^ti:*Hftti-ft»lfttt 
o^FKStttt^rix b Steffi £ *>6*fl=T-C*WW-C«! < 

*l5*s, flfi(Z)ii«i«att«t>affl^r«"c«>s Q elm 

Kl#LTWt-#*U^»*H* 1 0 : 1 (HK-7-it-C) ^ 
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(8) 



,M¥8- 2 3 4 6 8 3 



13 



14 



HBW^^^>'^(ilftSW^tt5-2 5 n m(D^m<Om- 10 

[0 0 4 3] **S9!fc:J:£ffR br^itxfi&Km-rz 
LV^jfeSrfiJlT^KW-rs. apitt?li2 0 0 0 

ft 1 0 2 3 mT o r r <D7'v±Xl±.jjX&if&\±lfX t L 
Xi/y^tmzL PCVD^r^K*5 5 OllCt' 
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